The investigations of Sabin and her co-workerse9 demonstrated that the tubercie phosphatide was the biologically most active fraction of the various split-products of the tubercle bacillus as separated by Anderson.2 It produced epithelioid cell response and tubercle formation. Sabin also observed that, after intraperitoneal injection, the rabbit monocytes phagocytized the phosphatide, but were not able to destroy it. Similar results were published later by Roulet."8 Thomas and Dessau, 40 however, demonstrated that mice reacted only slightly to the injection of the tubercle phosphatide and were able to eliminate it without the development of a long-continued cellular reaction. These observations suggested that the mouse cells or a group of them were able to break down the tubercle phosphatide rapidly and to change it into a biologically inactive substance, while those of the rabbit phagocytized the phosphatide but eliminated it at a slower pace, if at all. These differences in response gain interest when correlated with the pathology of tuberculosis in both species. Previous 
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Previous investigations"5 have demonstrated that the innate high resistance of mice to tuberculous infection is not based purely on cellular response or on hypersensitivity. The mouse appeared to have additional means of resistance. Among these, the ability of the cells to break down the complicated lipoid fractions of the tubercle bacillus may be one of the factors.
If this assumption were correct, a difference in the amount or rate of splitting of the tubercle phosphatide effected by the cells of various species should be detectable and, if any splitting took place, one or several cleavage products of the tubercle phosphatide should be demonstrable.
A qualitative determination of the enzymes responsible for the splitting seemed essential before beginning a quantitative comparison between various species. Methods A. Methods of estimating the amount of splitting. Among the cleavage products which allow quantitative estimations of the degree of splitting of the tubercle phosphatide are the reducing substances and the inorganic phosphorus. The amount of reducing substances present in the reaction mixture after incubation with organ preparations containing several enzymes was thought to be an unreliable indicator, since enzymatic processes may react simultaneously on the sugars. The inorganic phosphorus liberated from the organic phosphorus present in the tubercle phosphatide would not be subjected to these influences, and was therefore taken as the indicator of the amount of splitting performed. This method corresponded to those applied by several authors17' 22 
5.4
The lecithin used in several experiments was an egg lecithin (Pfanstiehl) obtained commercially.
Cephalin was prepared according to Levene.3' Sodium-ft-glycerophosphate was also commercially available (Eastman);
it did not contain free phosphorus.
The potassium salt of diphenylorthophosphoric acid was prepared according to Neuberg At the end of incubation, 2 cc. of a 15 per cent trichloracetic acid solution were added. Control sets containing a corresponding enzyme suspension without substrate and containing only substrate were set up and their phosphorus content subtracted from that found in the set first mentioned.
Results
In preliminary experiments, it was found that suspensions of fresh organs as well as suspensions of acetone-ether-treated mouse extracts were able to split off some inorganic phosphorus from the tubercle phosphatide. Considering this fact and reviewing the possible enzymes which might have accomplished this, the assumption that the cleavage of the phosphorus was due to phosphatases was suggestive. If the splitting of the tubercle phosphatide was the result of the action of only mono-or diphosphoesterases, then the amount of splitting of the tubercle phosphatide with various extracts of the parenchymatous organs should be proportional to their phosphatase content. Therefore, extracts of the parenchymatous organs were tested for their splitting activity on sodium-e-glycerophosphate, diphenylphosphate, and tubercle phosphatide as substrates. The results appear in Table 2 , part A. These indicate clearly that the splitting accomplished on the tubercle phosphatide does not follow the simple assumption above.
Since the time of incubation for the experiments recorded in Table 2 differed for the various substrates, it was thought that a If the phosphatases were responsible for the cleavage of the tuberde phosphatide a purified extract with an increased phosphatase activity should produce a proportionally greater splitting. Enzyme extracts were prepared from the mouse organs by Gulland and Jackson's method, concentrating the phosphatases as indicated by their splitting of the synthetic compounds. The results are also recorded in Table 2 (part B) . A marked decrease in the splitting effect of the lung and kidney preparation on the tubercle phosphatide was obvious.
Extracts were also made from mouse organs by the procedure recommended by Albers.' These exhibited a markedly higher phosphatase activity than had the former preparations. An amount having the activity of 2. 4 As a first step, sterilely prepared saline suspensions of organs were incubated with buffer for varying lengths of time and 1 cc. of a 4 per cent erythrocyte suspension (rabbit) was added and then incubated for another two hours to determine the presence of hemolytic substances. The erythrocytes were previously tested for their fragility. Hemolytic action was not observed with any of the suspensions save for that of the spleen; here a slight hemolysis was noted after 24 to 48 hours of incubation. It was conceivable that a hemolytic substance present might have been inhibited, since it was noted that lysocithin lost its hemolytic ability within a few minutes when mixed with the saline organ suspensions.
In order to avoid this possible inhibiting effect, organ powders prepared by the acetone-ether treatment were suspended in a buffered saline in amounts of 5, 10, and 1 5 mg. and were used in place of the saline suspensions.
The results were as follows:
1. The powders of the liver, lung, and spleen produced hemolysis after 24 hours of incubation; no hemolytic action was observed before and after this time.
2. When the powders had been heated to 600 C. for 10 minutes, no hemolytic activity developed.
3. The addition of quinine 3.3/10,000 did not prevent the appearance or disappearance of hemolysis. 4 . Addition of lecithin at the start of the experiment did not promote or increase the hemolytic activity.
5. Complete removal of lecithin from the organ powders (procedure according to Hewitt19) did not prevent the occurrence of hemolysis after 24 hours of incubation. 6 . The kidney powder did not produce hemolysis in any instance.
Thus, the conclusion seemed to be justified that the hemolysis produced by various mouse organs was due to a fermentative process, but there was no indication of the presence of a lecithinase similar to that in snake venom.
In line with the former assumption of the necessity of a second enzyme for the splitting of the tubercle phosphatide another lipoidsplitting enzyme had to be looked for. In experiments carried out again with organ powders prepared as before and using lecithin and cephalin as substrates a considerable splitting effect was noted. (Table 3.) The experiment was repeated with lecithin as a substrate; in this instance the liver precipitate was dialyzed against distilled water for 48 hours before it was used. The phosphatase preparation was also further purified by absorption on charcoal and elution with buffer pH 8.3. Phosphatases representing 0.027 Bodansky units were used in this experiment. With the liver precipitate alone, no splitting occurred; with the phosphatase alone 3.2 per cent; while with both enzymes together, in a corresponding time, 22 .4 per cent splitting resulted.
The precipitate recovered from the mouse liver showed, as mentioned, some butyrase activity. This was determined on methylbutyrate by the titrimetric method recommended by Willst'atter and Memmen."
The question of whether butyrase was the responsible factor in the splitting of the lipoids or was merely an incidental component of the preparation had to be examined. Quinine is reported to inhibit the lipases of the serum and pancreas, but not the esterases (butyrases) of liver and other organs (Rona86); it also inhibits the lecithinase of the serum.4 Experiments were set up as indicated in Table 3 with lecthin and tuberde phosphatide, respectively, as substrates. Quinine dihydrochloride was added in an amount of 5/5,500 to each set. The results are given in Table 5 . The almost complete inhibition is obvious if the data in Table S are compared with those in Tables 2 and 3 representing the various splitting effects when uninhibited by quinine. A quinine concentration of 5/11,000 produced approximately 50 per cent inhibition, while a concentration of 5/22,000 had no effect, as was found in experiments similar to those indicated in Table 5 .
When identical powders were tested for their esterase activity on methylbutyrate, with and without the addition of quinine, the following results were obtained. (Table 6 .) There was no inhibition comparable to splitting of the lipoids.
that described for the Discussion Numerous studies of enzymes from human and animal tissues possibly concerned with the disintegration of the tuberde bacillus or its components have been made. A comprehensive review of this subject has been made by Wells and Long." Among recent publications that of Isabolinsky and Gitowitsch20 is of interest. Their experiments were repeated and criticized by Toda, 41 who assumes that the destruction of the tubercle bacilli by lipoid substances as found by Isabolinsky and Gitowitsch was not due to an enzyme but to fatty acids separated from the lipoids. Day and Gibbs,9 in their investigations of the effect of pancreatic juice on bacteria, mentioned experiments concerning tubercle bacilli, but no specific enzyme was recorded as responsible for the impeding effect claimed. Corper8 described lysis of tubercle bacilli in the course of aseptic autolysis of canine lung, liver, and spleen.
Concerning the effect of enzymes on fractions of the tubercle bacillus six recent publications may briefly be mentioned. Dickman,11 in his investigations on Galleria melonella, found that larvae could live on the waxes of the tubercle bacillus obtained by Anderson's method, but his attempts to separate the active principle from the larvae were inconclusive. Wallace It was demonstrated that a lecithinase, as found in certain snake venoms, promoted the splitting effect when applied to the tubercle phosphatide. But this type of enzyme could not be found in the mammalian tissues; this was at variance with Francioli's findings."4 A search for another lipoid-splitting enzyme in the mammalian tissues was made. Such an enzyme was demonstrated in experiments with mouse liver. By the application of quinine as an inhibitor this was shown not to be a butyrase. The possible objection that this extract represents only a co-enzyme of the phosphatase is met by the demonstrated high splitting effect of the phosphatase preparation on the synthetic substrate.
The enzymatic breakdown of lecithin has been investigated recently and discussed by Contardi and Ercoli.7 They assume several enzymes as necessary for a complete breakdown. These investigations corroborate the assumption of Contardi and Ercoli in so far as the action of two different enzymes can be demonstrated. If, according to their suggestion, the lecithinase present in the snake venom is called lecithinase "A," then the enzyme recovered from mouse liver approximates their lecithinase "B."
Another unexplained observation was the difference in amount of splitting by identical enzyme preparations on lecithin and tubercle phosphatide. One explanation is suggested by the difference in the phosphoric esters in the two compounds (Anderson, l.c.) . It is known from the literature that different phosphorus compounds are attacked by identical phosphatases at different rates.
The secondary r8le of phosphatases in the breakdown of the phosphatide gains interest when it is recalled that, of all the lipoid fractions of the tubercle bacillus, the phosphatide is the one which contains most of the phosphorus. The only other fractions yielding small amounts of phosphorus on cleavage are the "purified wax" and the "'unfilterable firmly bound lipids" (0.41 and 0.20 per cent phosphorus, respectively, Anderson, l.c.). Computing the absolute amounts recovered from dried bacilli, the proportion of the phosphorus present in the phosphatide and in other fractions is 4.5:1. The present results are of interest in view of the discussed relationship of phosphatase activity and the disease tuberculosis (Moussa,83 Binet and Pantrat,5 Kodaljeu and Altschuler27).
